On the transformation of compartmental systems and the indeterminacy of the volume of distribution.
A general compartmental system with multiple-point elimination is transformable to a single-point elimination system. Transformation is achieved by a similarity transformation of the rate constant matrix, A, with a diagonal matrix, D. The elements of D (1, d1, d2,...) are equivalent to the "first-pass" effect between compartments and compartment 1. Application of the derived transformation demonstrates that the volume of distribution as defined by the normalized first-moment function is a minimal volume of distribution when there is no "first-pass" effect between the drug input compartment and the observation compartment. In all other cases, the volume of distribution is a meaningless metric since it may be a minimal or maximal metric and the exact status is indeterminate. Theorems on the non-negativity of the elements of (-A)-1 are derived.